Purpose of Review This review summarized trends and key findings from empirical studies conducted between 2011 and 2017 regarding eating disorders and disordered weight and shape control behaviors among lesbian, gay, bisexual, and other sexual minority (i.e., nonheterosexual) populations. Recent Findings Recent research has examined disparities through sociocultural and minority stress approaches.
Introduction
Eating disorders (e.g., anorexia nervosa [AN] , bulimia nervosa [BN] , binge eating disorder [BED] ) are lifethreatening conditions that are notoriously difficult to treat [1, 2] . Engagement in disordered eating and weight and shape control behaviors, such as binge eating, purging, and restrictive dieting, are also debilitating and associated with significant morbidity [3] [4] [5] . Eating disorders and disordered weight and shape control behaviors affect individuals across all demographic strata, including sex, age, economic class, race, and ethnicity. However, risk for these behavioral health outcomes is disproportionately higher among some groups. One group that has received considerable focus is sexual minorities, which includes individuals who do not identify as heterosexual (e.g., gay, lesbian, bisexual), individuals who report attractions to people of the same or multiple genders, and individuals who report engaging in sexual contact with people of the same or multiple genders [6] .
Depending on the dimensions utilized for identifying sexual minority populations (identity, attractions, or behavior), data from the 2011-2013 US National Survey of Family Growth indicate that 6.8-19% of women and 3.9-7.9% of men between the ages of 18 and 44 years old This article is part of the Topical Collection on Eating Disorders * Jerel P. Calzo jcalzo@sdsu.edu can be classified as sexual minorities [7] . As indicated in this review, sexual minorities overall are at manifold risk of presenting disordered eating behavior. Understanding the prevalence and underlying mechanisms of elevated eating disorder risk among sexual minority populations is critical to informing prevention efforts and tailoring treatment. Furthermore, conducting systematic research on the needs of sexual minority populations is a public health priority, as identified by the Institute of Medicine (IOM) in their 2011 report on research and practices to promote LGBT health equity [6] . The purpose of this review is to summarize the most recent research on eating disorders among sexual minority populations. We conducted a systematic search of the databases Medline (via PubMed), Web of Science, PsychINFO, and CINAHL with the assistance of a public health librarian in January 2017. The search consisted of articles that were peer reviewed and published within the last 6 years (Jan. 2011 through Jan. 2017). To identify articles pertaining to sexual minority populations, sexual orientation key terms included gay*, bisexual*, homosexual*, sexual minorit*, lesbian*, pansexual*, polysexual*, "mostly heterosexual", queer, asexual*, "non-heterosexual", nonheterosexual, and non-heterosexual*. The eating disorder key terms included eating disorder, disordered eating, bulimia nervosa, anorexia nervosa, binge eating, diet pill*, purg*, polyphagia, fast*, fasting, vomit*, laxative, exercise, overeating, steroid*, supplement*, eating pathology, muscle, muscle building, muscle dysmorphia, bigorexia, reverse anorexia, APED, and appearance/ performance enhancing drugs. Boolean terms were used to refine the search, yielding 3611 articles in the initial search: Medline (via PubMed) 2818, Web of Science 368, PsychINFO 343, and CINAHL 82. We retained articles that included at least one sexual minority population and one outcome variable related to disordered eating. Articles were excluded if they were not published between Jan. 2011 and Jan. 2017, if they were not new research papers (e.g., commentaries, literature reviews) and if they were duplicates from other database searches. After exclusions, we considered 52 articles for this scope review. In this review, we summarize findings regarding (1) theory and mechanisms underlying sexual orientation disparities, (2) epidemiologic surveillance, and (3) treatment and prevention among diverse sexual orientation subgroups. As the focus of this review was on disparities by sexual orientation, we did not focus specifically on differential risk related to minority gender identity, such as identifying as transgender (i.e., an individual whose gender identity differs from their birth sex). However, we did not exclude research studies that included transgender and gender non-conforming participants, so long as these studies also reported information about their sexual orientation.
Theoretical Models for Sexual Orientation Disparities
Prevailing theoretical models accounting for sexual orientation disparities in eating disorder risk include sociocultural and minority stress approaches. Sociocultural approaches generally posit that sexual orientation disparities in disordered eating are rooted in gender and sexual minority-specific (e.g., community) norms concerning ideal appearance or the importance of appearance and physical attributes [8] [9] [10] . For example, Alvy [11] examined the potential protective influence of lesbian community involvement on body dissatisfaction-a risk factor for eating disorders-given research indicating that lesbian community cultural norms are more accepting of diverse expressions of physical attractiveness (e.g., larger body sizes) [11] . By contrast, Jankowski et al. [12] focused on delineating the impact of appearance-based conversations as accounting for sexual orientation differences in body dissatisfaction among men based on prior studies indicating that sociocultural appearance pressures (particularly emphasizing the mesomorphic, or lean and muscular ideal) may be elevated among gay male communities [12] . Minority stress approaches frame differential risk for disordered eating behaviors as connected to stress-induced responses to victimization, discrimination, and internalized sexual orientationrelated stigma [13, 14] . Accordingly, researchers such as Bayer et al. [15] , Wang and Borders [16] , and Watson et al. [17] examined how shame, concealing one's sexual orientation, and experiencing discrimination can elevate eating disorder risk among both sexual minority men and women [15] [16] [17] . An in-depth review of the findings of studies that formally applied and tested theories and mechanisms underlying sexual orientation disparities is beyond the scope of this review, but a summary of the papers culled during the review is provided in Table 1 .
Summary and Trends
The most common mechanisms examined were sociocultural, with a trend toward focusing on how sexual minority individuals differ from their heterosexual peers on a range of known risk factors for disordered eating (e.g., self-objectification, weight misperception, drive for thinness, drive for muscularity). Research examining minority stress processes generally found that minority stressors, such as discrimination and bullying, indirectly impact disordered eating via mental health pathways. Finally, integrative studies addressed the complex, lived realities of sexual minority individuals by synthesizing data on sociocultural, minority stress, and other mechanisms that may account for sexual orientation disparities. Research formally testing mechanisms is critical as it provides information on leverage points for preventive interventions. In curating research papers for this review, we found that all epidemiologic surveillance studies we reviewed were framed by sociocultural, minority stress, or integrative Katz-Wise et al. [13] : Earlier age of achievement of sexual minority developmental milestones was associated with more coping-motivated eating among bisexual females, but less coping-motivated eating among mostly heterosexual females, and more disinhibited eating among lesbians and gay males.
Greater bullying was associated with more coping-motivated eating among bisexual females and gay males, and more disinhibited eating among bisexual and mostly heterosexual females. Depressive and anxious symptoms accounted for associations between sexual minority stressors and unhealthy eating behaviors for females more so than for males.
Mason & Lewis [39] : Among lesbian and bisexual women, minority stress is associated with binge eating via social isolation, emotion-focused coping, and negative effect.
Wang & Borders [16] : Experiencing discrimination and concealing sexual orientation may increase risk for disordered eating among sexual minority men.
Watson et al. [17] : Among bisexual women, Higher levels of anti-bisexual discrimination increases risk for disordered eating behaviors among bisexual women, but this is mediated by internalization. approaches, yet the specific mechanisms theorized to account for sexual orientation disparities were seldom formally tested in analytic models.
Epidemiologic Surveillance Disparities in Eating Disorder Diagnoses
Nearly all of the studies included in this review examined overall disordered eating behaviors; only four studies also examined the number of confirmed or probable eating disorder cases that were diagnosed by a health provider or met clinical thresholds as defined by diagnostic criteria, such as the Diagnostic and Statistical Manual of Mental Disorders 5. Two focused on males only, and two utilized college student self-report data of eating disorder diagnosis. Bankoff et al. [45] conducted a novel analysis using data on military veterans and created probable eating disorder diagnoses using the Eating Disorder Diagnostic Scale (EDDS) [45, 46] . In a sample of 642 men (24 identified as gay, bisexual, or of a different sexual minority identity), 1 (0.1%) met the criteria for probable AN, 18 (2.4%) met the criteria for probable BN, and 12 (2.2%) met the criteria for probably BED [45] . Although the researchers detected that sexual minority males (as an overall group) had higher mean EDDS scores than heterosexual males, the researchers did not have sufficient power to test sexual orientation differences in probable eating disorder diagnoses. Using clinical data, Ming et al. [47] conducted a database analysis of all male cases presenting at the Eating Disorders Clinic at Singapore General Hospital between 2003 and 2012 and found 72 eating disorder cases (36% AN, 33.3% BN, 30.5% eating disorders not otherwise specified) [47] . Available sexual orientation data on these cases indicated that 63.9% self-identified as heterosexual and 15.3% as homosexual or bisexual [47] . The clinic data indicated that, proportionate to their numbers in the general population, sexual minority males were overrepresented in the clinic (a finding documented in earlier research [48] ); however, the researchers noted that males overall were underrepresented at the clinic (male to female ratio 1:12.5), suggesting that gender may be a more salient health disparity factor than sexual orientation [47] . The researchers also noted that in comparison to heterosexual patients, sexual minority patients were more likely to present with psychiatric comorbidities (e.g., major depressive disorder, alcohol/substance abuse, self-harm/suicide) [47] , indicating that treatment seeking for other health outcomes connected to minority stress may contribute to the greater representation of sexual minority males in the eating disorder treatment population [10, 47] .
Very little data exists examining eating disorders by sexual orientation among individuals of diverse gender identities. The American College Health Association National College Health Assessment (NCHA) dataset, examined by MatthewsEwald and colleagues [49] and Diemer and colleagues [50••] , provided a unique opportunity to study the intersections of sexual and gender minority identities. However, whereas Matthews-Ewald and colleagues excluded transgender participants from analysis, Diemer and colleagues identified differences in past-year diagnosis and treatment for AN and BN by sexual orientation among cisgender (i.e., individuals whose gender identities align with their birth sexes) and transgender college students [50••] . Among this large, US national sample of college students, 2% of cisgender sexual minority men, 3.52% of cisgender sexual minority women, and 3.66 and 2.97% of cisgender men and women who were unsure of their sexual orientation reported past-year eating disorder diagnosis or treatment (compared to 0.55 and 1.85% of cisgender heterosexual men and women, respectively) [50••] . Notably, transgender individuals of all sexual orientations had elevated prevalence of self-reported past-year eating disorders (15.82%) [50••] .
Summary and Trends
The dearth of recent data on the prevalence of clinical eating disorders among sexual minorities of all gender identities may be due to a confluence of factors, most notably the lack of systematic data collection of sexual orientation in health records, and the omission of sexual orientation information in study sample descriptions [6] . Novel contributions of the four studies cited in this review are the presentation of data from heterosexual and sexual minority military veterans (an understudied group in eating disorders research overall), data on eating disorders among a more inclusive range of sexual orientation and gender identity subgroups, and data on sexual orientation disparities in a nonWestern clinical sample. Limitations include the lack of data about other types of eating disorders, most notably BED, and limited data on the sexual orientation of women in clinical settings.
Disparities in Disordered Eating Behaviors
Most of the research published during the period of the review either focused on disparities in aggregate disordered eating symptoms (due to utilization of standardized assessments, such as the Eating Attitudes Test-26 [EAT-26] [51], or due to low prevalence across individual behaviors), or disparities across specific disordered eating behaviors. In this subsection, we provide a brief summary of the latest research in sexual orientation disparities in (1) overall eating disorder symptoms; (2) overeating and binge eating; (3) purging; (4) fasting; (5) dieting behaviors; (6) compulsive exercise; (7) diet pills, drugs, and supplements to control weight; and (8) drugs and supplements to increase muscularity. There were limited recent data on binge eating and fasting and very few studies examining dieting behaviors and compulsive exercise. An overall summary of trends in sexual orientation subgroup differences in disordered eating behaviors across the studies reviewed is provided in Table 2 .
Overall Symptoms Research using instruments such as the EAT-26 to assess global eating disorder symptoms generally had the goal of testing theories and mechanisms of sexual orientation health disparities; thus, focusing on specific disordered eating behaviors was not the primary goal. Studies utilizing such instruments and aggregate measures of symptoms (e.g., aggregating vomiting, laxatives, diet pill use into a "unhealthy weight control" variable [52] ) have found that sexual minority men and women report greater levels of overall symptoms than their same-gender heterosexual peers, although disparities among men are more consistent across studies [30, 34, 52, 53] . For example, Shearer and colleagues examined sexual orientation disparities in overall symptoms in a youth sample (ages 14-24) from Pennsylvania and found that males who reported same-gender attractions had higher symptoms than those who reported other-gender attractions; among females, those attracted to both genders had higher symptoms than those who reported other-gender or samegender attractions, and those unsure of their attractions reported the highest symptoms of all [53] . However, in Yean et al.'s multi-site study of community and university participants, gay and bisexual men had higher scores than heterosexual men on the EAT-26, whereas no difference was detected between lesbian and bisexual women and heterosexual women [34] .
One study focused on multiple symptoms and sexual orientation in the context of refining gender-sensitive eating disorder risk typologies [54••] . Calzo and colleagues examined how sexual orientation may modify risk for different manifestations of body image concerns (concern with weight and shape; desire for muscularity) and disordered eating behaviors (dieting, binge eating, purging, muscle-building product use) among males across adolescence and young adulthood [54••] . Using latent class and latent transition analysis, two high-risk subgroups were identified, "lean concerned" and "muscularity concerned," characterized by disordered eating behaviors aligned with weight restriction and muscle-building, respectively. Although sexual minority males were more likely than heterosexual males to present symptoms consistent with weight restriction, sexual minority, and heterosexual males were equally likely to display symptoms consistent with muscle-building (desire for toned and defined muscles; use of creatine and steroids) [ 
54••].
Binge Eating There was a dearth of studies reporting new data on overeating and binge eating among sexual minorities; the three studies cited in this review focused on women. Laska et al.'s pooled analysis of college student data from Minnesota found that bisexual women and women who had sex with women were most likely to engage in binge eating (30.2 and 29.1%, respectively, compared to 17.3% of heterosexual women) [52] . Two online studies of lesbian and bisexual women led by Mason and Lewis [39] and Mason [55] assessed binge eating prevalence and severity using the Binge Eating Scale [56] and the EDDS [39, 55] . In one online sample of 164 lesbian and bisexual participants, 13.4% engaged in moderate binge eating and 4.9% engaged in severe binge eating [39] . Importantly, Mason [55] also found that overweight and obese lesbians were more likely than healthy weight lesbians to report binge eating [55] .
Purging (Any Vomiting or Laxative Use) Updated surveillance on disparities in purging behavior, particularly among adolescent and young adult heterosexual and sexual minority populations in the USA, has been enhanced via national epidemiologic surveys such as the NCHA and Youth Risk Behavior Surveillance (YRBS) Survey. Consistent with findings from prior studies, Matthews-Ewald et al. examined data from the NCHA and found that, after adjusting for other risk factors (binge drinking, stress, smoking, depression, fraternity/sorority membership, college athletics participation, and race/ethnicity), gay, bisexual, and unsure men reported 3-4.5 times the odds of purging compared to heterosexual men [49] . This trend is consistent with that found in younger adolescent males from pooled data from the 1999-2013 [21] . Two studies broke new ground by examining purging among understudied sexual minority subgroups. Diemer et al.'s research with NCHA examined the intersections of sexual minority and gender minority identities, finding that among transgender college students, 12.56% report purging (compared to 6.03% of heterosexual transgender college students) [50••] . In addition, Austin et al. pooled multiple waves of national YRBS data in order to examine sexual orientation and race/ethnicity intersections in eating disorder risk [58••] . In addition to detecting that lesbian and bisexual females overall have 3.23-3.95 times the odds of purging compared to heterosexual females, and that gay and bisexual males have 5.21-6.16 times the odds of purging compared to heterosexual males, Austin et al. also detected elevated prevalence of purging among racial/ethnic minority sexual minority youth [58••] . For example, the prevalence of purging among AsianAmerican bisexual females was 13.9% compared to 3% among Asian-American heterosexual females; the prevalence of purging among Latina lesbians was 26.7% compared to 6.4% among Latina heterosexual females [58••] . Restrictive Dieting No studies in the review focused specifically on dieting for weight loss. Matthews-Ewald and colleagues examined NCHA data and compared odds of dieting to lose weight by sexual orientation subgroup, adjusting for factors such as binge drinking, stress, smoking, depression, fraternity/sorority membership, college athletics participation, and race [49] . Results indicated that gay, bisexual, and unsure men reported approximately 30-60% greater odds of dieting to lose weight and that lesbian, bisexual, and unsure women reported approximately 20-35% greater odds of dieting to lose weight [49] .
Compulsive Exercise No studies during the period examined sexual orientation disparities in compulsive exercise. Two studies examined disparities in engagement in sufficient moderate-vigorous physical activity (MVPA; a pathway toward obesity risk) [20, 59] . One study examined intensive anaerobic training in gym contexts as a lifestyle behavior associated with body dissatisfaction, dietary supplement use, use of anabolic steroids, and sexual risk behaviors among heterosexual men and men who have sex with men (MSM) in Israel [43] . Brewster et al. included compulsive exercise as an outcome in their path analysis testing objectification and minority stress processes underlying eating disorder risk among sexual minority men [41] .
Diet Pills and Supplements for Weight Loss
With regard to use of diet pills for weight loss, pooled YRBS data from Massachusetts indicate that from 2007 to 2013, gay males had 4.77-5.98 times the odds of heterosexual males of using diet pills, and from 2003 to 2013, bisexual females had 1.97 to 3.35 times of odds of heterosexual females of using diet pills [57•] . In a young adult, college sample, using data from NCHA, Matthews-Ewald and colleagues found that gay, bisexual, and unsure men had twice the odds of heterosexual men of using diet pills to lose weight [49] . As was the case with analyses of purging, Diemer and colleagues also used NCHA data to examine diet pill use disparities by sexual orientation and gender identity [50••] . Cisgender sexual minority women and cisgender heterosexual men had lower odds of past-month diet pill use compared to cisgender heterosexual women (college students); in the same model, transgender college students of all sexual orientations had twice the odds of past-month diet pill use [50••] . New research also examined sexual orientation by race/ethnicity intersections, detecting elevated prevalence of diet pill use among certain racial/ethnic minority sexual minority subgroups. Overall, lesbian and bisexual females in YRBS datasets pooled across the USA had 4.00 and 3.06 times the odds of diet pill use compared to heterosexual females, and gay and bisexual males had 4.33 and 6.77 times the odds of diet pill use compared to heterosexual males [58••] . However, prevalence was elevated among racial/ethnic minority sexual minority youth. For example, the prevalence of diet pill use among AfricanAmerican bisexual boys was 41.9% compared to 3.5% among African-American heterosexual boys; the prevalence of diet pill use among Latina lesbians was 44.7% compared to 4% among Latina heterosexual females [58••] .
Supplements or Drugs for Muscle Building Recent studies concerning sexual orientation disparities in use of dietary supplements (e.g., creatine) or drugs (e.g., anabolic steroids) for muscle building are mixed in their findings. Research with the national cohort GUTS indicates that females overall, regardless of sexual orientation, report very little use of dietary supplements or drugs for muscle building [21] , whereas risk for use of dietary supplements or drugs for muscle-building among males does not differ by sexual orientation [21, 54••] . Pooled data from the YRBS surveys indicate that sexual minority males have over 5 times the odds of reporting any lifetime use of AAS compared to their heterosexual peers [38••] . After adjusting for confounders, such as number of sexual partners, depression, victimization, and race, boys who report AAS use were also at greater risk for condomless sex and use of alcohol/drugs during sex (OR 1.55, 1.48, respectively) [60] . Furthermore, among sexual minority males, risk is further elevated among Black and Hispanic sexual minority males, who on the 2015 YRBS surveys reported 25 and 20% lifetime AAS use, respectively, compared to the 9% reported AAS use among White sexual minority males [61] .
Summary and Trends
To summarize, sexual minorities overall fare worse than do their heterosexual peers across all of the disordered eating behaviors reviewed. However, studies with sufficient power to disaggregate sexual orientation by identity, attraction, or behavioral subgroups indicate that not all sexual minority subgroups are at significantly greater risk for disordered eating behaviors compared to heterosexuals. Furthermore, sexual orientation disparities were generally more pronounced among men than among women. Risk may also be elevated among sexual minorities who are also transgender [50••] , thus indicating the need to examine gender diversity as it intersects with sexual orientation. In addition, research has also examined intersectionality by race/ethnicity, with studies noting elevated prevalence of overall symptoms [62] , diet pills and purging [58••] , and steroid use [61] among racial/ethnic sexual minorities.
More research is required to understand risk factors for eating disorders among sexual minority women, who do not always differ substantially from heterosexual women in risk for disordered eating behaviors. Additional insights may emerge through investigations of research on sexual orientation disparities in health-promoting behavior, such as healthy eating. In one novel study utilizing dietary food frequency data to calculate a healthy eating index, VanKim and colleagues found that lesbian and bisexual women had better diet quality and diets lower in glycemic index compared to heterosexual women [63] . One possible explanation for this result is that sexual minority community norms concerning health and body image may enhance diet, whereas minority stress may contribute to risk for outcomes such as obesity and overeating [64] .
Much of the recent epidemiologic surveillance studies of disordered eating behaviors drew from large national surveys and cohorts, such as NCHA, YRBS, and GUTS. A benefit of utilizing regular surveillance methods, such as YRBS, is the possibility of evaluating potential secular trends that could coincide with sociocultural and minority stress pathways to eating disorder risk. Watson tested for secular trends with the pooled Massachusetts YRBS data yet found few significant effects [57•] . However, one limitation of the NCHA, YRBS, and GUTS is that these studies primarily focus on adolescents and young adults. Thus, less is known about sexual orientation disparities among older adults. Furthermore, as was the case with the YRBS in 2015, eating disorder variables may be dropped from survey cycles, thus preventing sources of regular surveillance on sexual orientation disparities in disordered eating.
Treatment and Prevention
Despite overwhelming evidence of sexual orientation disparities in disordered eating behaviors, the review yielded only two research papers focused on eating disorders treatment or prevention. Both of these papers were focused on sexual minority men [65••, 66] , and both focused on adapting the Body Project [67] , a dissonance-based, peer-led eating disorder intervention previously developed for college women. Feldman et al. adapted aspects of the Body Project to improve body satisfaction and dietary habits among gay and bisexual men living with HIV/AIDS, focusing predominantly on the process of establishing an acceptable curriculum and providing no data on efficacy [66] . Brown and Keel, however, were able to successfully adapt the Body Project into the PRIDE Body Project for use with 18-30-year-old, sexual minority men and demonstrate maintenance of intervention effects over 4 weeks of follow up [65••] . Results indicated the impact of the treatment was primarily through reductions in body-ideal internalization, which supports prior studies emphasizing the role of sociocultural influences on eating disorder risk ( Table 1) . The results and commentary of these two studies are promising, but clearly more work is needed to generate evidence-based practices to treat and prevent eating disorders and disordered eating behaviors in sexual minority individuals of all genders.
Conclusion
In conclusion, research on eating disorders among sexual minority populations continues to focus predominantly on epidemiologic surveillance or examining potential mechanisms underlying health disparities. These studies are critical for discerning priority populations and identifying mechanisms for treatment and interventions. However, given the persistent dearth of available prevention and treatment protocols, the exigent research priority is the development of evidencebased prevention and treatment approaches [68] . The PRIDE Body Project is one advance in prevention, but it has only been piloted with sexual minority men [65••] . With regard to treatment, we are unaware of any published studies testing the efficacy of eating disorder treatment among sexual minority patients. In lieu of such data, clinicians should consult the literature on empirically supported treatments in the general population. Several psychosocial treatments may be applicable to clinical work with sexual minority patients, including enhanced cognitive behavioral therapy for eating disorders (CBT-E) [69] , family-based treatment (FBT), [70] interpersonal therapy (IPT) [71] , and dialectical behavior therapy (DBT) [72] . As described in this review, public health practitioners and clinicians working with sexual minority populations must be particularly cognizant of the unique sociocultural factors, minority stressors, and co-occurring concerns that impact their risk for eating disorders.
